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XnpKoCTHbIN XpomaTtorpad

LicArt 62 ot NK «JlabkoHLLeNT»

nop ynpasaeHuem NO Space CDS -
VHUBEpPCa/IbHbIA UHCTPYMEHT

ana ¢apmaueBTUYeCcKoro aHanamsa’

H.A.HoBOXWNoBa, K.X.H.!

VK 543.07

BbICOKO3GEKTUBHASA XNAKOCTHAsA XpOMaTorpadus Hanbonee pacnpoCTpaHeHa cpeam
METOLOB MHCTPYMEHTANLHOM XUMUK, MPUMEHSEMbIX B GapMaLLeBTUYECKOM aHaNV3e
npu pa3paboTke 1M KOHTPOJ1e KaYeCTBa 1eKapCTBEHHbLIX CpeAcTB. OHAa MCMNO/b3yeTCs
KaK Ans onpefeneHys OCHOBHOMO akTVMBHOTMO BELLECTBA, Tak M MPUMECen, KOTOpble
COAEPXKATCHA B Cbipbe 1K 06pasytoTcs BO BpeMS TEXHOIOrMYeCKoro npouecca
NpPOM3BOACTBA NEKAPCTBEHHOW GOPMbI, @ TakKe NPpY XpaHEHWM TOTOBbIX MPenapaTos

N aKTUBHbLIX GapMaueBTUYeCKMX CybCcTaHuMn. KpomMe TOro, xpoMaTorpadpumto

4aCTO NPUMEHSIOT NpW oNpefeneHny NOAANHHOCT M TeKAPCTBEHHbIX CPeACTB.

B 6nodapmMaueBTUYeCcKon OTpac/Iv MPUMEHSIOT Me/ib-NMPOHMUKAIOLLYI0 XpoOMaTorpaduio
C MCNONb30BaHWEM CMeLVannM3npoBaHHOIO MPOrpaMMHOro obecneyeHms ans
onpeaeneHmsa MonekyaapHON Macchl  MONEKYISPHO-MACCOBOro pacnpeaesieHns
610N0NMMEPOB, OT KOTOPLIX 3aBUCAT BUONOrnMYeckas akTUBHOCTb, 6@30MacHOCTb

N 3OEKTUBHOCTbL NeKAPCTBEHHbIX CPeACTB. B CTaTbe ONmMcaHbl TeXHNUYeckmne
XapaKTepUCTUKK, BO3MOXXHOCTM U MPEUMYLLECTBA XXMAKOCTHOIO XpoMaTorpada

LicArt 62 nog ynpaeneHunem MO Space CDS.

Knto4yeBble c10Ba: XXMAKOCTHbLINM XpoMaTorpad, YyBCTBUTENLHOCTL, NMpeaen
06HapyKeHUs, NekapCTBEHHbIE CpeaCTBa, MPorpaMMHoe obecneyeHume

TpeboBaHUs K IIpefenam obHapykeHUs B GapmarieB-
TUUYECKUX [perapaTax PasaIudHbIX IPUMeCei I0CTO-
SIHHO y’KeCTOYalOTCsl, TaK KaK OHM MOTYT IIOMelIaTh
[IPOSIBJIEHUIO OCHOBHOTO $papMaKOIOTHYECKOTO ek~
CTBUSI MJIM BOBCE OKa3aTh [1ary6HOe BIKSHHE Ha 30,0P0-
Bbe YeJioBeKa. [lIs1 HeKOTOPBIX IIPHUMeCel,, ITPUCYTCTBY-
IOIIKX B apMalieBTUYEeCKUX [TperapaTax, TpeboBaHuUs
K IIpefenam o6Hapy>KeHHs MOTYT JOCTHUIATh 3HAUe-
HuM 1073-1074%.

OYeBUIHO, YTO [JIsl PELIEHUs OIMHCAHHBIX 3a7a4
0bopyLoBaHUe [OIKHO ObITh YHUBEPCATBHBIM B IUIaHe

Ha mpaBax pexiaMmsl.
1 JHpeKTOp MOCKOBCKOIO ITpeACcTaBUTeNbCTBA K «JITaBKOHIIEIIT”,

msk@labconcept.ru.

HCII0/Ib30BAHMS Pa3/JIMYHBIX PACTBOPHTe/IEl, UMeTh
rUOKyI0 KOHQUTYPALIHIO ISt PAabOTEL KaK C XpoModop-
HBIMH, TaK U C QIyOPeCUHPYIOLIMMHU U HeIIOI/I01AI0-
IIMMHU CBeT coefuHeHUIMU. C IPyroil CTOPOHEL, Heob-
XOIHMBI IeTeKTOPhI C BBICOKOLK UyBCTBUTETIBHOCTBIO,
YTO TapaHTHUPYET CXOAMMOCTh U BOCIIPOM3BOAMMOCTD
Ppe3y/IbTaToB aHaTH3a. Kpome Toro, mporpaMmHoe obe-
CIle4eHHe I0/IKHO OTBeUaTh TpebOBAHUSIM LIeJIOCTHOCTH
U IIPOCIEKHMBAEMOCTH JAHHBIX, COOTBETCTBOBAThH GXP
U FDA 21 CFR part 11, uMeTh BO3MOKHOCTb pasrpaHuye-
HUS [1PaB AOCTYIIa [10/1b30BaTe/ekl pa3/IMYHOIO yPOBHS,
OTC/IEXKHUBATh U3MEHEHHMS, IIPOHCXOAAIINe B CUCTEME,
061a1aTh MOIHBIM MaTeMaTHYeCKUM aIlllapaToM IJIs
obcyeTa BceX KpUTepHeB B COOTBETCTBUHU C TpeboBa-
HHUSIMH Pa3IMYHBIX QapMaKoIler U yaobHo Gpopmoit
OT4eTa [ BbIBOAA HeoOX0AUMOM HHPOPMALIHHU .
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JKupkocTHBIN xpoMmartorpad LicArt 62, y3IoBYIO
cbopky kotoporo I'K «JIabKOHIIEIIT» pean3yeT Ha OFHOM
M3 CBOMX IIPOM3BOJACTBEHHBIX ILIOIIALOK B CaHKT-
I[TeTepbypre, sIB/ISETCS IMEHHO TAKKMM HHCTPYMEHTOM.
B KauecTBe BBIIIyCKaeMOro Iprubopa MOKHO OBITh yBe-
PEeHHBIM, TaK KaK KaXKIbIi 610K XxpoMaTorpada, BbIXO-
JSIIME C IPOM3BOJACTBEHHOM IIJIOMAKH, IIPOXOAUT
TeCTHUPOBaHHUe BCeX MOAy/IeH (0T Hacoca /10 eTeKTOPOB)
B COOCTBEHHOM OT/leJIe TEXHHYeCKOTo KOHTPOJISI Ha COOT-
BETCTBHE METPOJIOTHYeCKUM XapaKTepUCTUKAM U Tpe-
OOBaHHUSIM BHYTPeHHETI0 TeXHUYECKOro perllaMeHTa.
TO/IbKO COOTBETCTBYIOLIAS BCEM KPUTEPHSIM IIPOOYK-
LIMSI HAIIPaB/IsieTCsl K KOHeUHBIM I10TpebuTensiM.

JKupkocTHbIe XxpoMaTorpadsl LicArt 62 yHUBEPCATIbHEL
M MOTYT paboTaTh, KaK B YCIOBHUSIX HOPMATIBHOM, TaK
1 obpamieHHON da3bl. He MCKIIOUEHO UCIIONb30BAHUE
U crieupHUecKHUX pPacTBOpPUTesIeH, TaKux Kak TI'D,
IOM®A, IMCO, MTBD. [ins 11ogobHBIX Cly4yaeB IIpel-
YCMOTPEHO CIleliMajbHOe MCIIOIHeHe Hacoca. Bos-
MO>KHOCTb MCIIO/Ib30BaHMsI XpoMaTorpada Bo BCeM
IdKaria3oHe pH cyliecTBeHHO paclIkpsieT IPaHULIbI IIPH-
MeHeHHMs. MaKCcuMaJibHoe pa60qee gaBieHue 65 MIla
I103BOJISIeT paboTaTh B YCIOBUSIX OBICTPOL XpOMATOIpa-
duH c KOJIOHKAaMH 3epHeHHeM BIUIOTh 10 1,7-1,8 MKM,
B 3aBUCHMOCTH OT MX T€OMeTPHUH U Pasbl, a TAKKe
HICITO/Ib3yeMBIX PACTBOPHTe/eH. IIpH 3TOM CyIleCTBeH-
HOe COKpallleHHe BpeMeHH aHa/lIHn3a IIpu pabore ¢ me-
KO3ePDHUCTBIMH KOJIOHKAMH [aeT BO3MOXKHOCTb I10BbI-
CHUTh IPOM3BOAUTEIbHOCTh TabOpaToOpUil OTHEeN0B
KOHTPOJISL KaueCTBa U OTe/I0B pa3paboToK. B monb3y
YVHHUBEPCAJIPHOCTH LiCATt 62 FOBOPUT U IIHPOKHU I BHIOOP
KICII0/Ib3YeMBIX JETEKTOPOB ~ OT IIPHUBBIYHBIX CIIEKTPO-
$oTOMeTpHUYEeCKOro U JUOAHO-MAaTPUYHOIO 0 ped-
PaKTOMETPHUYECKOTO, CIIeKTPOPIyOpUMETPHUUIECKOTO,
3JIEKTPOXMMMUYECKOr0 U JeTeKTOpPa HCIIapUTeIbHOIO
CBETOPACCesIHUSI, KOTOpble CTAHOBSITCS Bce HoJlee IOIy-
NSIpPHBIMU 671arofapsi BBICOKOM YyBCTBUTETbHOCTH.

T'nbKkasi MOAy/IbHASI KOHCTPYKLIMSI XpoMaTorpada
I103BOJISIET ITOAOHPATh JI00BIe PelleH s, paboTaTh KaK
B pe&>KMMe IPaJIMeHTHOI0, TaK U H30KPAaTUYeCKOI0 3/I0M-
POBaHMs, CO3JaBaTh MYJIbTHUAETEKTOPHEIE K IBYMepHbIe
CHCTeMBI, II0JIHOCTBIO aBTOMAaTH3HUPOBATh IIPOLIECC XPO-
MaTorpadupoBaHHMs IIPHU IIOMOIIM aBTO03aTOPA U IIepe-
K/IIOYAIIIUX KpPaHOB. Kpome TOro, B CHCTEMY MOTYT
OBITH BKIIIOUEHBI JeTeKTOPBI CTOPOHHHUX ITPOK3BOAUTE-
JIEH, HMEIOIIYe aHaJIOTOBBIM BBIXOJI.

[TpomyMaHHas cucTeMa 6e30I1acHOCTY FapaHTHPYeT
Ipesicka3yeMble pe3yybTaThl U Ha/leXKHOCTb PpaboThI.
Hanpumep, KaKIBIH MOAY/b KHUIKOCTHOTO XpoMa-
Torpada LicArt 62 ocHaIlleH JAaTYKMKOM TeuH, JTUbo
JAaTYHMKOM IIapOB [JIsI TepMOCTaTa KojloHOK. CeHcop
OTCYTCTBYIOIIEH BHAJIBI TAPAHTHPYET, YTO aBTOL,03aTOP
HHKOT/ZIA He 3aK0JIeT BO3AyX. 3alllMTa OT IIPEeBBIIIeHUS

MaKCHMaJbHOro pabouero faBleHus, a TAKKe OT I1epe-
rpeBa TepMOCTAaTa KOJIOHOK M OTCEKOB C KICTOYHHKaMH
H3Ty4eHUs] GOTOMETPUYeCKHX HeTeKTOPOB obecreyun-
BAIOT [JOJITOBEYHYIO paboty npubopa.

Bocrmpor3BOAMMOCTD Pe3y/IbTaTOB aHA/IM3a IIOAKpe-
isieTcst becriperieIeHTHO HU3KUM YPOBHEM I1epeKpecT-
HOTIO 3arpsi3HeHUs aBTofo3aTopoB LicArt 62 (0,003%),
BBICOYAMIIeHN TOUHOCTHIO (0,5%) KM BOCIIPOK3BOAKIMO-
c1bi0 (0,06% RSD) CKOPOCTH II0TOKA IIOABHKHON da3sbl,
KOTOpble MBI ITPUBBIK/IH BHUJIETh Y BeAYLIHX 3aIlaffHbIX
npou3BoauTesnel BI)XKX.

Jaxke 1151 HAUMHAIOIIUX OCBAaUBAaTh METOJ, KU KOCT-
HOM XpoMaTorpaduu, noapobHele BULEOUHCTPYKLIUK
OT OIBITHBIX CEPBHUCHBIX MH)KeHEPOB U MEeTOJUCTOB
naboparopuu 'K «JIJaBKOHLIEIIT» IIOMOTYT IIPOBOIAUTD
I10/Th30BaTeIbCKOe 06CTysKUBaHHeE ITPHOOpa YBepeHHO
U B yl06HOe BpeMsi. Bce 0OCHOBHBIE 06C/Ty>KHBaeMble Y3/Ibl
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xpomaTorpada LicArt 62 BIHeCeHBI 6JIK3Ke K IlepegHel
MaHe/lIu MOAYJIeH: UCTOUHHUKHU H3/1yueHUs U U3MepU-
TeJIbHBIE TYeHKHU JeTeKTOPOB, KpaH BbICOKOIO IAB/IeHHU S
1 MIJIa aBTOJ03aTOPA, IMHENHbIN QUIBTP U KJIAIIaHbI
Hacoca ~ BCe 3TH [JeTa/Ih JOCTYIHBI /I CAMOCTOSITe/Ib
HOU 3aMeHBI oTlepaTopoM BI)KX.

B formosiHeHHe K >KHMAKOCTHOMY XpomaTtorpady
LicArt 62 oTeuecTBeHHOM cbopku 'K «JIaBKOHIIEIIT»
npepJiaraeT YHHUKAIbHYIO pa3paboTky cobcTBeHHOL
IT-KOMIIaHHHU - CEeTeBYIO CHCTeMY YIIpaBjleHHs, obpa-
60TKM U XpaHeHH s aHUIUTHYeCKUX TaHHBIX, Space CDS,
paboTaromyro 1o IpUHIUITY KIHeHT/cepep. OHa cIie-
LIIBHO pa3paboTtaHa st 60bIINX
Y MaJIBIX NIpe[IPHUATHL, OPTaHk30-
BaHHBIX B COOTBETCTBUH C IIPUHIIM-
oM GxP. Takum obpa3om, BBIOH-
past BOKX LicArt 62 c mporpaMMHBIM
obecrieueHUeM Space CDS, moib30-
BaTeJIb [1OJy4YaeT IPOAYKT, IIOJIHO-
CTbIO CBOOOIHBIM OT BHEIIHEIIONH-
THUYeCKOro I71006abHOr0 BIUSHUS,
CaHKIMOHHOIO JaBJIeHUS TPETbUX

HNK-pypre-crieKTpoMeTPEl ¥ MOH-
Hble xpoMaTtorpadst SILab. B mep-
CIIeKTHBE IJIAHKPYETCH [IPHUCOeIH-
HeHHe MACC-CIIeKTPOMETPHYECKOT0
obopymoBaHMUs MapKu Expec,
BecoB «I'ocMeTp» U OPYTUX IIPHU-
6opos. IIporpammHoe obecriede-
HHe 0o0BeHHSeT BO3MOXKHOCTH
IIpOrpaMMBbI YIIPaBJIEHHS Xpoma-
TorpadpudyecKUMHU JAaHHBIMU CDS
(Chromatography Data System)
Y obIielr MporpamMMbl yIIpaBiie-
HUS HayYHBIMH JAaHHBIMKU SDMS
(Scientific Data Management
System), HMeloIeH yHHOUIIM-
POBaHHBIN HHTepderC C eJUHBIM
ITOPUTMOM YIIpaBIeHHUs U obpa-
60TKHM JaHHBIX /I BCeX IOAKIIIO-
YaeMBbIX THIIOB IIPHOOPOB.

Space CDS gBisercs anabTep-
HAaTHBOMU TaKHUX H3BECTHBIX IIPO-
IPaMMHBIX IIPOAYKTOB, Kak Agilent OpenLab CDS 2.x /
Shimadzu LabSolutions CS / Waters Empower / Thermo
Chromeleon CDS, ogHako uMeeT U PAL IperuMYyIIeCcTB
nepes HUMHU. Space CDS He TpebyeT yCTaHOBKH Ha
KIHeHTCcKHUe [IK, ZoCTyIIHO 1o Beb-uHTepdericy uyepes
miobort 6paysep (Chrome, Edge, Firefox) u pabotaer,
110 BBIOOPY I10/1B30BATENSI, C ABYMS OII€PALIMIOHHBIMU
cuctemamu: Windows minu Linux. [Ipy 3TOM B3aKMO-
nericTBhe ¢ 10 He TpebyeT BbIXO/la B UIHTEPHET U MOKET
OCYIIeCTBJIATHCSI B pAMKax JIOKaJIbHOH ceTH. KpoMe Toro,
ceteBoe ITO Space CDS He MeeT OrpaHHUYeHHUH I10 KOMTH-
YeCTBY I10/1b30BaTe/IeH, TUIeH3UPYIOTCS TOJIEKO THITBI

CTPaH MU T.[.

Ha ceropHAmMHUU IeHb Space
CDS - eqMHCTBeHHOE IIPOrpaMM-
HOe pelleHHe, I03BOJsIONee 065
eOUHSATh B CeTh Pa3HOTHUIIHbIE
nIpr6OPhI, BKIOYASI KHUAKOCTHbIE
M rasoBble XpoMaTorpadsl pas-
TUYHBIX Mapok (LicArt, Agilent,
Shimadzu), cmexktpodoTomMepsr
(SILab, Agilent, Shimadzu),
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®. NabkoHuenT

Komnauua «JlabkoHuenT» — ouLManbHbIi AUCTPUBLITOP BEAYLLMX MUPOBLIX
M POCCUIMCKMX NPOM3BOANTENER aHanuTuyeckoro, obuwenabopaTtopHoro o6opyaoBaHms,
Mebenu U pacxogHblXx MaTepuanos.

o 6 NpeAcTaBMTEeNbCTE &

AHanuTHYecKan
no eceid Poccum #

Co6cTBEeHHOR NPOM3BOACTBO
naGopaTtopms

Cetesoe MO Space CDS

CobcTeeHHOR paspaboTkK

@ KpynHeiwas <

cepeMcHan ciyxba Y YHEOHMHINETE @

KOMIMAHWA BbINONHAET NOCTABKY OBOPYAOBAHUA
ANA WWMPOKOrO CMEKTPA 3A0AY:

HMOKOCTHAA U razoean
xpomatorpadms,

JNeMeHTHbIA aHanus,

Macc-cnekTpomeTpus, INEKTPOXUMMA,

CnekTpanbHbIA aHanus, MpobonogroToeka.

Cankr-Netepbypr
. +7(812) 327-37-00
= le@labconcept.ru

Yda
v +7 (347) 246-23-97
= op_yfa@labconcept

Mockea
. +7 (495) 136-21-74
= msk{@labconcept.ru

KazaHb
v +7 (843) 205-48-85
= op_kzn@labconcept.ru

HusHuii Hoeropog,
L. +7(831) 228-80-02
= op_nn{@labconcept.ru

BnagueocTok
v +7 (423) 230-22-23
= op_dv@labconcept.ru
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1 YHCJI0 IOAK/I0UeHHU . Space CDS HMeeT HHTYUTUBHO-
IIOHSTHBIM OJHOTHUIIHBIM MHTepderc as Bcero obo-
pyZoBaHUs (Pa3sHBIX BEHJOPOB U Pa3sHOM HallpaBJleH-
HOCTH).

LleJIOCTHOCTD U IIPOC/IEXKUBAEMOCTD JAHHBIX B COOT-
BeTCTBUHU C Tpe6OBaHI/I$IMI/I ISO 17025, CGxP (FDA 21 CFR
Part 11, EU Annex 11) obecrieuuBaroTCs psSaoM perie-
HUH.

HHudpopManusg XpaHUTCS U pPe3epBHUPYeTCS B €U~
HOH 6a3e TaHHBIX HA cepBepe. YIaneHUe KaKUX-TH60
JaHHBIX UCKIIOYeHOo. Bce mpolecchl U U3MeHeHU s
B CUCTeMe QUKCHUPYIOTCS B KypHajle ayauTa: KHPOP-
MaIlMs O CUCTEeMHBIX H3MeHeHHSIX, COCTOSSHHUU 0b0py-
IOBaHUs, CoobmeHUsIX 06 omrubKrax M BCcex MPOU3BO-
OUMBIX Yyepe3 IIporpaMMHoe obecrieyeHue JeHNCTBUIX
OIIepaTOPOB U MeHe/[’KepOB.

Bxom B mporpaMMHOe obecriedeHue BO3MOKEH Yepe3s
WHJUBU/YAJIbHbIE yUeTHBIE 3aIIUCH C IIPelyCTAHOB/IeH-
HBIMH [IPaBaMH K OTPAaHHUYEHUSIMH, UMeeTCsI BO3MOXK-
HOCTb M3MeHeHHUs IIPaB [/ IPYIIIHl [I0Ib30BaTeNek
B paMKaX KOHKPETHOIO IIPOeKTa HJIK I10 MeCTOIIO0JIO-
>KeHHIO.

[TonmepsRuBaeTcst paboTa ¢ 37IeKTPOHHOM MOIITHCHIO,
eCTh BO3MOSKHOCTb HCII0JIb30BaHHUSI MHOTOYPOBHEBOM
CHCTeMBbI BepUPUKALIMH OTYETOB.

[Tonp3oBaTe/nn, aBTOPHU30BaHHbIe B ceTH Space CDS
C COOTBETCTBYIOIIMMH IIPAaBAMHU, HMEIOT JOCTYII K 6a3e
JaHHBIX C yoaneHHBIX [1K unu MOOUIBHBIX yCTpofICTB,
BO3MOSKHOCTb YAAJI€eHHOTO yIIpaBIeHHUs 0bopyroBa-
HHeM, a TaK’Ke MOT'YT IIPOCMAaTPUBATh CTATyC IIpubopa
B Pe>KHMe OHJIAFH U OTCIEKHUBATh U/ UK 610KHPOBATh
DeHCTBHSA OIlepaTopa.

[IpUATHEIM JOIIOHEeHHEM K pyHKuMoHany I10 cioy-
SKUT OIILIUS MeHe[ Kepa KOJIOHOK, KOTOpas [103BOJIsgeT
OTCJIESKMBATh BECh SKM3HEeHHBIH IIUKJI KOJIOHKH, BECTH
HCTOPHIO e MCIIONIb30BaHMUSA. MOSKHO HCIIO/IB30BaTh
KaK y>Ke BCTpOeHHYI0 6a3y JaHHBIX KOJOHOK Agilent,
TaK U O0DaB/ISATh B Hee HOBBIE KOJIOHKH. OTUeTHl
MOJKHO CO3[aBaTh B IPUBBIYHON cpeme Microsoft

HPLC AL O

LR (L8

e | S e i

Word unu OpenOffice co 3HAaKOMBIM HHCTpPyMeHTa-
pueM.

B 3axiIroueHye oTMeTHM, 4To 'K «JJabKoHIerT» po-
J0/DKaeT pa3BHBaTh HaIlpaB/IeHHe SKUIKOCTHOM XpoMa-
TOorpaduu M B TeKyLIeM rofy 3aIlyCTUT COOPKY HOIro-
skIaHHOTO YBIJKX 13 cepuu LicArt. HoBeil xpoMaTtorpad
paboTaeTr mpH MaKCHUMaJbHOM paboyem AaBIeHHUH
100 MIIa U siBIsIeTCS IPOJoJDKaTeeM TPASUIIME HaJlexX-
HOCTH U YHUBEPCAIbHOCTH, 3aJI0XKEHHBIX B ITpeAbIAYIIeH
CepHHU. B 4acTHOCTH, MOAYIH U3 CTApOI U HOBOL CEPUH
JIerko KOMOUHHUPYIOTCS MEXKAY COOO0M M YIIPaBISIIOTCS
BCe TakKe ITpu rmoMmoIinu I1O Space CDS, He TOJIbKO ceTe-
BOM BepCHH, HO U IpUBBIYHOro standalone-permeHust.
B HOBOI1 cepHHU IOSBSITCSI BMECTUTE/IBHBIN OpraHatisep
nuis 6yTsuteit (4 6yTHUIH 110 4 J1) C BO3MOXKHOCTBIO B3Be-
IIMBAaHUS U y4eTa pacxofa MOABIKHON da3bl, TEPMO-
CTaT KOJIOHOK BePTHUKAJIbHOI'O THUIIA C IIMPOKUM JHalla-
30HOM II0[[IeP>KUBaeMbIX TeMIIePaTyp ¥ BO3MOKHOCTBIO
BMEIIATh [0 4-X KOJIOHOK AJTHHOM
300 MM opgHOBpeMeHHO. Kpome
TOT0, HOBBIH AHOJHO-MaTPUYHBIN
JeTEKTOP C ABOMHBIM TeMIIepaTyp-
HBIM KOHTpo/1eM (M3MepUTeIbHON
STYEeHKU U [IOJIUXPOMATOPA) I103BO-
JUT ele OOJbIlle YBeTUYHUTD UyB-
CTBUTE/IbBHOCTb U CHHU3HUTb IIIYMBI
11 Haubosee TpebOBaTENIbHBIX IIPH-
MeHeHHH.

LG Ly

CraTtbg nocrynunia
B pejakumio 31.01.2024
MpuHaTa Kk nydbamkaumm 05.02.2024
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Mockea, LIBK «3KkernoueHTp»

[pencTaBbre
CBOO NPOAYKLIHO

BakyymHoe
000pyaoBaHue

KpuoreHHoe
000pya0BaHmMe

06opynoBaHwe
1119 HAHECEHNS
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. vacuumtechexpo.com MOKPbITUK

MexoyHaponHas
BricTapouHan

Mpwu noggepsre
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+ 7 {495} 252 11 07 /;
vacuumtechexpo@mvi.ru



